Basic investigations of electrostatic fluctuations, turbulence and transport in the TORPEX toroidal plasma by Fasoli, A. et al.
Basic investigations of electrostatic fluctuations, turbulence and transport in the 
TORPEX toroidal plasma 
A.Fasoli, A.Diallo, I.Furno, B.Labit, S.H.Müller, G.Plyushchev, M.Podestà and F.M. Poli 
Ecole Polytechnique Fédérale de Lausanne (EPFL) Centre de Recherches en Physique des 
Plasmas Association Euratom-Confédération Suisse CH-1015 Lausanne, Switzerland 
 
Magnetically confined plasmas are subject to gradient driven drift instabilities, causing 
anomalous transport. Progress towards a basic understanding of fluctuations and turbulent 
phenomena in magnetized plasmas can be achieved in low density, low temperature devices, such 
as TORPEX (R=1m, a=0.2m), allowing high-resolution measurements of plasma parameters and 
wave fields throughout the plasma cross-section. The TORPEX discharges are produced by low 
field side injection of microwaves (P?20kW), with f=2.45GHz, in the EC frequency range. 
Typical density and temperatures are ne?1017m-3 and Te?5eV. Parameters such as the neutral gas 
pressure, the location of the EC resonance and the amount of injected power can be varied to 
control density and electron temperature profiles. Plasmas are confined by a toroidal magnetic 
field up to B?=0.1T, and a smaller vertical component, Bz?50mT, corresponding to a simple 
configuration incorporating the main ingredients for drift wave instabilities, namely pressure 
gradients and field line curvature. Among the diagnostics dedicated to turbulence studies are an 
86-tip probe, reconstructing the spatio-temporal evolution of structures in ion saturation current 
or in floating potential across the plasma cross-section, and a movable 4-tip probe, measuring the 
local dispersion relation and the profile of the fluctuation-induced flux. This presentation will 
provide, in addition to a vision of ad hoc diagnostic developments, an overview and specific 
highlights of the TORPEX scientific programme, which is conducted along four main avenues: 
-A complete identification of the nature of the electrostatic instabilities and their driving 
mechanisms [F.M.Poli et al., this conference], and their effect both on the thermal plasma and on 
supra-thermal particles. 
-A characterization of the evolution of the plasma profiles, from the ionization due to the 
microwaves to a quasi-equilibrium configuration, including a comparison between the global 
particle balance and the local measurements of the fluctuation induced particle flux. 
-An investigation of the statistical properties of fluctuations across the plasma cross-section. 
Probability distribution functions and their moments provide general information on the nature of 
the fluctuations and related turbulence. As this local description does not constrain univocally the 
theoretical models simulating the turbulence evolution, a full spatio-temporal imaging of the 
electrostatic fluctuations is undertaken. The resulting images are used to construct observables 
and characterize statistically the measured structures, for example in terms of size and velocity 
distributions, and the macroscopic transport events that they generate. 
-A determination of the change in the character of the fluctuations during the topological 
transition obtained with an ohmic transformer inducing a current and closing the magnetic flux 
surfaces inside the plasma [I.Furno et al., this conference]. 
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